We have measured the vertical profiles of several isotopomers of nitrous oxide, N 2 O, in the stratosphere by balloon-borne infrared remote sensing between 15 and 35 km. In particular we distinguish the individual profiles and relative enrichments of the positional isotopomers 15 N 14 N 16 O and 14 N 15 N 16 O for the first time. We find a distinct and reproducible relative enrichment of the isotopomers which is in general agreement with measured photolysis rates in the laboratory and theoretical predictions. The results confirm photolysis as the dominant stratospheric loss process for N 2 O and argue against suggestions that additional chemical sources of N 2 O in the stratosphere are required to explain the observed heavy isotopic enrichments there. 
Introduction
Nitrous oxide (N20) plays two important roles in the atmosphere: it is the dominant source of nitrogen oxides active in stratospheric ozone depletion [Crutzen, 1970] , and it is a major greenhouse gas [IPCC, 1996] . The conventional understanding of the global atmospheric budget of N20 is that it is produced at the earth's surface by microbial nitrification and denitrification, destroyed in the stratosphere by UV photolysis, and has no atmospheric sources. It has a long lifetime of ca. 120 years and a global mean tropospheric mixing ratio of ca. 313ppbv that is increasing at ca. 0.2% per year, presumed due to human activity [IPCC, 1996] . However the full budget picture is not well resolved because of large uncertainties (up to 50%) in estimates of some individual source terms and an overall imbalance between best estimates of total sources and sinks [Bouwman et al., 1995; Kroeze et al., 1999] . Any attempt to resolve these budget uncertainties must also be constrained by the measured isotopic composition of atmospheric nitrous oxide and its sources and sinks [Cliff and However our data suggest that the previous lower stratosphere fractionation measurements were in fact reduced by mixing, so that the true photolytic enrichment factors are actually significantly larger than was assumed. This implies that the modeled total return flux of N:O to the troposphere would need to be smaller to achieve isotopic balance with the isotopically light biological sources at the earth's surface. This would in turn require larger surface sources to achieve the same total tropospheric N20 burden. Further stratospheric measurements, combined with measurements of 546-456 differences in N20 sources and tropospheric N20 should improve our understanding of the global N20 budget considerably. 
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